(19) 



3 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 939 201 A1 

EUROPEAN PATENT APPLICATION 



(43) Date c\f publication: 

01.09.19S9 Bulletin 1999/35 

(21) Application number: 98103387.1 

(22) Date of filing: 26.02.1.998 



(51) Int. CI. 6 : F01K 23/10, F02C7/16 



(84) Ttesigna**ed Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(71) Applicant: 

Mitsubishi Heavy Industries, Ltd. 
Tokyo 100-0005 (JP) 

(72) Inventors: 

• Mori, Htdetaka, 
Mitsubishi Heavy Ind. Ltd. 
Takasago-shi, Hyogo (JP) 



• Sugishita, Hideaki, 
Mitsubishi Heavy Ind. Ltd. 
Takasago-shi, Hyogo (JP) 

• Hirokawa, Kazuharu, 
Mitsubishi Heavy Ind. Ltd. 
Takasago-shi, Hyogo (JP) 

• Fukuizumi, Ya sushi, 
Mitsubishi Heavy Ind. Ltd. 
Takasago-shi, Hyogo (JP) 

(74) Representative: 

Kern, Ralf M., Dipl.-lng. 
Hansastrasse 16/11. 
80686 Munchen (DE) 



(54) Combined cycle power plant 

(57) In a combined cycle power plant, exhaust from 
a high pressure turbine (301) is branched so that part of 
it is supplied to a steam cooling system (403), and the 
other part of it is supplied to an inlet of a reheater (204) 
of an exhaust heat recovery boiler. The exhaust sup- 
plied to the steam cooling system performs predeter- 
mined cooling and becomes heated. Then, the heated 
exhaust is guided from an outlet (406) of the steam 
cooling system to an intermediate position of the 
reheater (204), merged with the exhaust supplied to the 
inlet of the reheater, and temperature-adjusted in the 
reheater. Then, the reheated, combined steam is sup- 
plied to a downstream turbine (302) for heat recovery. 
Thus, a safe, reliable steam cooling system is achieved 
by effectively using a sufficient amount of high pressure 
turbine exhaust. 
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^Descripti n 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a combined cycles s 
power plant comprising a combination of a gas turbine 
plant and a steam turbine plant. 
[0002] A combined cycle power plant is a power gen- 
eration system comprising a combination of a gas tur- 
bine plant and a steam turbine plant. It makes the 10 
required work shared between a gas turbine for a high 
temperature range of thermal energy and a steam tur- 
bine for its low temperature range. Because of this con- 
figuration, this system effectively recovers and utilizes 
thermal energy. This power generation system has is 
attracted marked attention in recent years. 
[0003] On the combined cycle power plant, research 
and development have been performed with one of cru- 
cial considerations for efficiency improvement being put 
on how far the high temperature range can be raised. 20 
[0004] To form a high temperature range, a cooling 
system has to be installed from the aspect of heat 
resistance of a turbine structure. Air has be^n used as a 
coolant for the cooling system. 

[0005] As long as air is used as a coolant, some dis- 25 
advantages are encountered even rf a high terriperature 
range could be achieved. That is, a ppw^r loss is 
caused for pressurizing air, required for cooling, to a 
necessary pressure by means of an own air compres- 
sor. In addition, the air that was used for cooling of the 30 
parts is finally introduced into a turbine channel through 
which a hot gas passes. As a result, the average gas 
temperature is lowered to decrease the energy of the 
gas. In view of these disadvantages, a further improve- 
ment in thermal efficiency cannot be expected. 35 
[0006] In an attempt to solve these problems and 
achieve a further efficiency improvement, a system has 
appeared which adopts steam as a substitute for air as 
a coolant for the gas turbine. For instance." Japanese 
Unexamined Patent Publication No. 421 0#5 has pro- 40 
posed such a system. 

[0007] Fig. 3 shows the essential part of the system : 
disclosed in Japanese Unexamined Patent Publication 
No. 4210/95. which has the following constitution: ' ' 
[0008] A combined cycle power plant cornprises a gas 45 
turbine plant 5 mainly composed of a gas turbine 1 , an 
air compressor 2 and a combustor 3; ah exhaust heat 
recovery boiler 10 using an exhaust gas from the gas : 
turbine plant 5 as a heating source and main jy com- 
posed of a high pressure steam generator area 1 1 . an so 
intermediate pressure steam generator area 12. a low 
pressure steam generator area 13. and a reheater 14; 
and a steam turbine plant 20 supplied with steam from 
the exhaust heat recovery boiler 10 and mainly corn- 
posed of a high pressure turbine 21. an intermediate ss 
pressure turbine 22. and a low pressure turbine 23. 
[0009] A cooling system incorporated in this combined ' 
cycle power plant is a steam cooling system. According 



to this system, bleed s>eam extracted halfway in the 
stages of the high pressure turbine 21 is used as cool- 
ing steam. This steam is guided through a steam stppiy 
path 24 to a steam cooling systam component 30 pro- 
vided in a high temperature cooled area of the gas tur : 
bine 1 to cool this high temperature cooled, area 
[0010] The cooling steam 'Jiat cools the high temper-, 
ature cooled area of the gas turbine 1 in this manner is 
itself heated by this Cooling. That is. the steam receives 
thermal energy from the high temperature cooled area 
of the gas turbine 1 Then, the heated steam is further 
heated during passage through AEne reheater 14. and fed, 
to the intermediate^ pressure turbine 22 of the saeam tur- 
bine plant 2 J, ; wi.o^ e 'te accumulated thermal energy is 
"recovered:^'" ^ ' : r '- r ■•' v - ' '•• : '-^ - 

[001 1 ] T5\e numerar 25 denotes- a condenser. Conden- 
sate obtained there is serttby a pressure pump2©to tfie 
exhaust heiatrecovery boiler 10 via a feed water pipe 
27. Part ofihfc cindCrssate is branehed^and mixed into 
the aforementioned bled gas. which id cooling steamy 
from the high pressure turbine through' a water spray- 
£ipe 29 by ^ feed water pump 28 to bring the cooling 
gas to a low temperature. 

[001 2] The numeral 6 denotes a generated, which is 
driven by uife aforementioned gas turbine plant 5 and 
steam turbinepiant 20. 

[001 3] In trie conventional power pSai :t constituted as 
described above, bleed steam extracted halfway » i foe 
stages of the high pressure turbine 21 is uuec as cool- 
ing steam which is guided to the steam cooling system 
component 30 provided in the high tenVerat^ire ccofeci 
area of the gas turbine 1 to cool this higl; temperature 
cooled areS. The amount of this bleed steam is rfot nec- 
essarily sufiicieht for use as cooling Steam. ; 
[001 4] ouiess the pressure loss of cooling steam in 
the high temperature cooled area. including trie steam 
cooling system component 30,; is ; ro£de sufficiorjtly 
small. therefore; a cooling system cannon to res ^ed. 
[0015] I? titie flow rate of the cbolihg steern is insuffn 
cient, moreover, the iernpef ature of the steam in the 
high \hmp& attire cooled area becomes high; Thus, a 
spray or the like is needed to agree this high tempera- 7 
ture with the temperature of a downstream part, for 
example, ihe inlet temperature of the intermediate pres- 
sure turbine^ This reads 'to*a decrease in the efficiency 
of the plant ' ' " : - " ; 

[601 6] The path of the codling steam constitutes art in- 
line channel. Should a leak of the cooling steam occur 
on the upstream side, therefore, the blade on the down- 
stream side may fail to be supplied with coding steam, 
and may to' damaged.' ; - • 



SUMMARY OF THE IX . 



[001 7] The present invention is aimed at solving these 
problems with earlier technologies. Its objec; is to pro- 
vide a power piant whsch effe^rveiy uses exhaust from '< 
a high pressure turbine to improve the ovaraii efficiency 



XDCID: <EP 0939201A1_I_> 



2 



3 EP 0 939 201 A1 4 

markedly. > ■ -., ,..3* ...-.--.-•..vj ! ■ f ., h the intermediate position of the reheater, merged with 

[0018] The present inventionhfor>attQinin^thte exhaust supplied to the inlet of the reheater, and 

provides a« coined cyde in ^ reheater. Then, the 

prises a corhbinatiort Of a gaifrturbine ptentsand:a<steam : t> Reheated, cornbinecJ steam is further merged with the 
turbine plant, included an exhaust ftea^recpveryiboiter 1 1 exhaust directly fed the inlet of the downstream turbine, 
for generatingisteam? turbine drivir^ slea^.by ^utilizing r> K iWhereafter toe resulting combined steam is supplied to 
exhaust heat from^a ;gas turbine; and.giiStieafn cpoHng a downstream turbine for recovery of its, heat, 
system for aooling^ high temperature cooleici^rpa ot ..... ;: [0020] The present invention also provides the abpye- 
the gas turbine with ^tearrv and ^causes overheated ! ; rnentioned combined cycle power plant in which the 
steam from thef steam cooling system/ to.be recovered r;r rg ll; high temperature cooled area of the gas turbine has a* 
by a steamtturbine; wherein the steam, turbine. pianUss .plurality of steam passages arranged in parallel. That 
composed.at least oia fagh pressw^ ^portion of the exhaust from the high pressure turbine 

pressure turbine; and there asa provide^ $$mjM>QW&Vikh \ u ^ ich wa $ branched and supplied to the steam cooling 
ing exhaust from the high pressure turbine to the steairk 6 , 9VlX system is fed to the parallel steam passages in the high 
cooling system; a line for guiding exr?aust^fr9rxi ; tt\§ ( hig^ 1^ r . ternperature cooled area This obviates the need to 
pressure turbine tojan inlet of a reheater of the £xfcf juc^- in < adjust the cooling stjsam supply temperature at the inlet 
heat recoyefiy boiler, and a lirife for guiding,Qutlet^^rj)j f . l; *pj( a succeeding cooled area under the influence of a 
from the steam cooling syst wHo an inter rne d jstf § posh- : v . ; temperature rise occurring in a preceding copied area in 
tion of theitehqater; As rioted from this, ex^ausVjftp#j ftftr»?.;i^ 5 a^ plurality of consecutive cooled areas as in ah in-line 
high pressure? turbinje is toan<^e4 t so t that;P^^ ^kp ; ^pgssage. The above-described constitution of trie 

supplied to the #eam cooling system^and^e^e^ p^rjl 1 0 > . . invention also eliminates the concern that a steam leak, 
of it is supplied to the inlet of the reheater qt^e^efcl^u^j B r (l Jt t any, on the upstream side as in the in-line passage 
heat recovery boiler. The exhaust supplied to thfl } s,teafp p .v/J^y cut off the supply of cooling steam to the down- 
cooling sysfepi perforrrjs,pred^ermin^ ( -cp^ir^g gf#J SJ . .stream side., Thus, the invention enhances the safety of 
becomes heated. Then, the heated exhausi Js,gui^$^ 25 ?f< jthe plant without impairing its efficiency, 
from the Qutl^pftj^^^^ 

mediate p^jfon v of 0 the ^ j .. §BIEF DESCRIPTION OF THE DRAWINGS " 

exhaust supplied tojhe j^ 
perature-adju^^ ini.the reheater. 

combined steam<ts sAq^ed to a, , 

that its heat iis reqover^: x ^i\ »*» > r v-c <;n» '., \r F, 9- 1 > a diagram of a combined cycle 

[0019] <We prjosjent^nyeotipn alsot prpvfkfes %i<P^- Vjv: I, power plant concerned with an embodiment of the 
bined cycle power plant.wr^ch eomprises a present invention; 

of a gas.iturbine >plant and a steam. -twbira^pl^ [v-^-^ Fig. 2 is a schematic view showing the outline of the 
includes an exhaust baat recovery boiler for gepejrating t r ^> r ,/ t essential part of a cooled area of a gas turbine in 
steam turfrneNdfivina/&eam ; by utilizing ,pxiiausl r( heat ? p,^.^- Fig. 1; and 

from a gas tuj*xifce,and rste^eooUr^jSy^ y . , 3 Fig. 3is a systefji diagram of a conventional com- 

ing a high;teTOpera£M^ la, rr>j bined cycle pqwer plant, 

with steam.: anoV esMses-px^^ » )Vl , :i ..[- ■>. 

steam cooling system itp be recovered by,**. st^r^lyr-*- * P f ipTAI LED DESCRIPTION OF THE PREFERRED 
bine; wherein the? steam, -turbine plant .is . cpippp&eff Sf . „ £ fyl BOD I M E NTS , 
least of a high pressure turbine and a Iqwpress^ietu^-^.,; Z^,,., .... . .. 

bine; and there are provided a ljne,fqp guiding exhaust 5c r , [0022] An embc^iijient of the present invention will 
from the high pressure, turbine to. the s.t^rji.copljr^g sy^- t ; |} /. _ .ngw be described yvrjjh reference to Rgs. 1 and 2. 
tern, a line for guiding exhaust from the high pressure^ } /fs ^ [0023] The numeral 1(X) denotes a gas turbine plant 
turbine to> an inlet of a ret\eater ot r thei exJl§ust l?e^lf \ . . -composed mjainly pf a gas turbine 101, an air compres- 
recovery boiler, aJine for guiding; exrpaus^ from ,the riig^ , ,\ ^spr 102 driven by thQ^^as turbine 101, and a combustor 
pressure turbine itp ran. inlet of.ja downstream turbine^, .. |Jf 103 for cornbusjb'n^ cofipressed air, supplied from the 
and a line.fbr guioUng outlet steam ,f ron\ tfie, s|##m 9,90!- ; ' , v . ^ ir cqmpr^ ssqr ( 1 0Zl together with fuel, 
ing system to an intermediate position of th^^^eafe^ y ^<?. . tp024] The numeral 200 denotes an exhaust heat 
As noted from this, exhaust from the high pressure tur- recovery bpiler using an exhaust gas from the gas tur- 
bine is branched so that portions^, , ^i3^HPN|>^ *0 the-; .iv'*?, » t ?' ne 101 a Hjeatirjg source and mainly composed of a 
steam cooling system, the inlet of the reheater of the high pressure steam generator area 201 , an ihtermedi- 
exhaust rreat* recovery boiler;,, afjd;th3 k in|et pt,th§ dowrv-r | . ate pressure ste^m generator area 202, a low pressure 
stream tuibine»t Fe^pectiY^ly. T^^exhaus^ suppli^,;to ., ; 55 ; \ ^ 

the steam ,cpoling system perfarrns pr^et^r^ined.990^ '. \! a [Q025] The numeral .^00 denotes a steam turbine plant 
ing and b^omes Ji$ated. 17ieg,.,th v e h^^d' exha^sjlis"^! t mainly composed of a 'high pressure turbine 301 sup- 
guided from the outlet of the steam cooling systemlo ' plied withHiigh pressuref steam from the exhaust heat 
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recovery boiler 200 (a supply system is not shown), an 
intermediate pressure turbine 302 supplied with steam 
from a steam supply system 405, and a low pressure 
turbine 303 supplied with low pressure steam from the 
exhaust heat recovery boiler 200, etc. 
[0026] The numeral 400 denotes a steam cooling sys- 
tem mainly composed of a steam, pooling system com- 
ponent 403 connected to an exhaust portion 304a of the 
high pressure turbine 301 by a high pressure exhaust 
pipe 401, for cooling a high temperature cooled area of 
the gas turbine, 101; and a steam cooling system com- 
ponent 402 connected to the intermediate pressure 
steam generator area 202 by an intermediate pressure 
steam supply system 404, for cooling a high tempera- 
ture cooled area of the combustor 103. 
[0027] The steam cooling system component 403 for 
cooling the high temperature cooled area of the gas tur- 
bine 101 is connected to the reheater 204 so that its out- 
let steam is guided tp an intermediate position of the 
reheater 204 by a line 406! Outlet steam from the steam 
cooling system component 402 for cooling the high tem- 
perature cooled area of the combustor 103 passes 
through a line 407, and joins a steam supply system 405 
to be guided to an inlet of the intermediate pressure tur- 
bine 302. 

[0028] The high pressure turbine 301 has an exhaust 
portion 304b in a manner symmetrical to, or branched 
from, the exhaust portion 304a (here, it is depicted sym- 
metrically). High pressure exhaust from the high pres- 
sure turbine 301 communicates with the inlet of the 
reheater 204 via the exhaust portion 304b. 
[0029] Another part of high pressure exhaust from the 
high pressure turbine 301 flows through t a line 408 
branched from the high pressure exhaust pipe 401 by 
the exhaust portion 304b. Then, it merges into the 
steam supply system 405, and communicates with the 
inlet of the intermediate pressure turbine 302. 
[0030] According to the instant embodiment, the high 
pressure exhaust from the high pressure turbine 301 is 
used as cooling steam, and the outlet steam from the 
steam cooling system component 403 of the gas turbine, 
101 is guided to the intermediate position of the 
reheater 204 by the line 406. With the steam cooling 
system component 403, therefore, there is no need to 
raise the steam temperature after cooling to the inlet 45 
temperature of the intermediate pressure turbine 302 
located at a downstream position. 
[0031] As noted above, the temperature rise of steam 
by cooling can be kept small. This means.that the heat- 
ing surface area in the steam cooling portion can be so 
made small, which in turn means that the pressure Ipss , 
can be decreased. ; 
[0032] In other words, when the steam . temperature 
after cooling is to be brought to a predetermined value 
in a steam cooling system, the, heat transfer coefficient ss 
of a cooling steam channel and the heating surface area 
of the cooling steam channel must be increased, if the. 
flow rate of cooling steam is low. By so dp|ng, ; the tern- » 



perature rise of the cooling steam must be made great 
whereby the pressure loss becomes large. As stated 
' above, however, if "the temperature increase can be 
assigned to st reheater, ancf thfe steam cooling system 
5 need not raise the temperature to a pr^etefrmined 
level, then it becbmes unnecessary to make the heat 
transfer coefficient arid the heating surface area of the 
(Pooling steam channel large: Thus, the pressure loss 
per blade can be kept small. 
10 [0033] ; (^nsequently, it becomes easy to configure 

me channels of w 
:/ tern cornj^neht 403 In a parallel arrangement as wili be 
described iafef on! This improves safety in case of a 
'Xj^amlea^^ *' ; V; 

is 1 [0034] Sirice cooling steam flows through parallel 
channels in ^ rise can be 

set to be small; ^r^ spraiyTng water halfway is not ribc- 
, essary. Hehce.Vdisa^i^ntages such as an efficiency 
decrease arid ic^es due to sprayjhg are eliminated. 
so [0035] the steam cooling system component 403 that 
cools the high temperature cooled area of the gas tur- 
bine 101 in s the ^ instent embodiment is merely Shown 
schematically in Fig! 1 . In detail, this system cbmporieht 
constitutes the flow of cooling steam through parallel 
25. channels, trjis is described in Fig. 2. 

[0036] In Fig. 2, the numeral 50 1 denotes a fir&t-staQe 
stationary Wade, 502 a s&dncJ-stage '^ationary blade, 
503 a first-stage moving blade, and 504 a secohd-stag& 
moving blade. The numeral 505 denotes a supply path 
30 for cooling steam, which is Branched halfway to cbmmu- 
nicate' witrV a coding steam r^ssage 505a; of the first- 
stage stationary blade and a cooling steam passage 
505b of the second-stage stationary blade. 1,1 
[0037] the cboljng ^eam passages 505a, 505b cohv 
35 municate, respectively, with a recovery passage 506a of 
the first-stage stationary blade 501 and' a recovery pas : . 
sage 506b of the second-stage stationary blade 502 
past the cooled areas of the first- arid second-stage sta- 
tionary blades. The recovery passages 506a, 506D 
40 merge, downstream,* into a steam recovery passage 

506. * . m ' r^' .^V"-. '[■. \ '17.:""". ?' :,. 
[0038] That* is, the cooling steam passages 505a, 
505b and the recovery passages 506a, 506b ccHtimujii- 
cating therewith ^ 

ent of each other, at the positions of the first- and 
second-stage stationary blades 501 , 502. 
[0039] On the moving, blade side, as contrasted with 
the stationary blade side, the humeral 507 denotes a 
supply path for cooling steam. The supply path is 
branched halfway tq^ steam 
passage 507a of the/firstj-stage moving blade arid a. 
cooling steam passage 5fj7b pf the second-$tige mov- 
ingblade. ' '\ ^ ^ . ' . ' . 

[0040] The cooling steam passages 507a, 507b com- 
municate, receptively, with a recovery passage S08a of; 
the first-stage moving blade 503 and 'a recovery pas- 
sage 508b of ^ the^ecpnd-stage moving blade 504 past 
the cooled areas of the first and se^nd-?tag^ moving 
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blades. fhe r recovery pass^ge^ 508a. 50§b merge, \' c temperature $ooied ? re ? halfway " n the reheater. The 
downstream,. into a steam recqv^ passage 56$. '* _ ^, combined steam dqes^ wbrk in the downstream turbine. 
[0041] Jhat-is- ^ilar^ Xheziafto^ S^§.^e^'/v & making adjustment t in the lines for these supplies, 
cooling steam passages pQfa $Q~#>. and, .the .recovery, ' therefore, the adioh of the downstream turbine can be 
passages 508a, ; 508b r comnpui^ <#nsti- f i • easily made desirable to enhance the efficiency 

tute parallel passages ind^endent;Ol £a^ . : ^ ^jmprovemehf of the downstream turbine further 

positions of the first* and secopd-stage. mpyjng biaftes , 1Q047] According to the third aspect of the invention, 
503, 504. :!i v; c *n n n *, > v 5 v*fi e s * ea m pkssage of the high temperature Coolied area 

[0042] . In this parallel channel, the s|atjo!n^(y bi^de / . of the gas turbine is formed from the plurality of parallel 
side will be. considered first. Cool iqg ^tp^^ fcjLfO . Jfi ^passages. Thus, the respective passages function inde- 
external cooling $team sour^^^ r j?endently, and a steam leak in one of them does not 

from the suppiy.^atfj'i^O.S, "branqhj^ 

steam passages 505a,' 505b, and 'directly introduc|tf^j |^$afe, highly efficient power plant can be achieved, 
into the f i^st^ge ^tionary tjla^.gpi ^I^J^ s,egD^- ES While the present invention has been 

stage stajipri^r^b^ '^fescribed vyith reference to the illustrated embodiment, 

the high temperature cooled i areas gf. tlte fir^^g^js^h ^7, .'His to be understood that the invention is not restricted 
tionary tyade and thereby, but various, changes and modifications may b 

blade 502, whereby ,Jt 4 is*^.eat^.it$^|f, ^ jfp^n .Ijy^ ^p^i^J made in the concrete structure of the invention without 



steam is merged into the,,sjeam retovery passage 
through the. in^e^er^jent jecqv^ ^^^geV 'jSfy^, 20 \ 
506b, and passed ^hrpugh the r^ 
posed downstream. Then, its heal is ; recovered Bv a 
steam turbine or the like. 1. 
[0043] In this case, the cooling steam flowing through , 
the cooling steam, passape 505a, is unrelated Jo iber 25 
cooling steam p§ss§^ 
flowing throyghj;^ 

unrelated to Jthe r Qopiing steain ppj^ap^ 
even if a CQpling's^am JeaK^h^^ 

would not directly affect the other , side, so that an acci- 30 
dent such ^s damage to the blade cquld be prevented 
[0044] As for the mpy ing bla^e. r sicle k disa^ahtMge^' * 
such as damage \o tbe blade can ' \ ^ 

heat recovery by aj5te^m turbfne or the like (riot shown)' 
through th§ ^eairi^ i35 ' 

exactly the §ame, manner a? for the stationary bjatfe 
side. This \yjlj be ep^ily understood wi^ % '"\ 
ping explanation. \J S ...^ ^ .■.!,'"*,<■■' ' 

[0045] According to the first" aspect of thfe present '/ ' ' ' ' 
invention, as described above, a ^ 40 \ 

high pressure turbine, exhaust is used as a coolant fpr 
the high pressure cooltsQf &re^ pf the gas turbine, tfius, p - " ^ ( v ._' 
safe, reliable cooling dan be performed without i'kck "of 
the coolant. Also, outlet ^t earn' laying L*h® .P^?'^? aFe^' 
is passed through the^ 2. 
reheater for temperature adjustment, and reedy ertyby^ 1 . 
the downstream steam turbine. Henbe?ltfe highiempeV- 
ature at the' cooled area ^ is prwented to t suppress a , J ; 
pressure loss associated vjjith a temperature r'is^, and * ■ ( 
the output of %e downstream ,! steam i urjiiKe is £ ' $0 ' 
increased to imfDroye the gross thermal s eniciehcy. 
[0046] According 'id 'the second a^^'^^h^i'hveh- K: _ ] \" 
tion, exhaust from .the high pressure turbine is used for 
supply to the^high tei^erature cooled area, supply to 
the reheater 'of t^ boiler, arid '55 5 

direct supply t]b^e injet Of the^dovvnsftre^m turbine. Fur- 
thermore, the exhausi .siippfied tb the &chaust heat % y}i 



departing from the spirit and scope of the invention. 



recovery boiler merges with 1 the 'exhsiuSt frdhn the'hiyH 



Claims 



A combined cycle power plant which comprises a 
combination of a 1 gas turbine plant and a steam tur- 
bine plant, includes an exhaust heat recovery boiler 
for generating steam turbine driving steam by utiliz- 
ing exhaust heaf from a gas turbine, and a steam 
cooling system for cooling a high temperature 
cooled area of the gas turbine with steam, and 
causes overheiated steam from the steam cooling 
system to be recovered by a steam turbine; wherein 

the steam turbine plant is composed at least of 
a high pressure turbine and a low pressure tur- 
bine; and 

there are provided a line for guiding exhaust 
from the high pressure turbine to the steam 
cooling systerri, a line for guiding exhaust from 
the high pressure turbine to an inlet of a 
reheater "of the exhaust heat recovery boiler, 
and a line ^for guiding outlet steam from the 
steam cooling system to an intermediate posi- 
tion of the reheater. 
* 1 • . 1 

A combined cycle power plant which comprises a 
combination of a J gas turbine plant and a steam tur- 
bine plant, includes an exhaust heat recovery boiler 
for generating stedm turbine driving steam by utiliz- 
ing exhaust heat from a gas turbine, and a steam 
cooling ' system for cooling a high temperatur 
cooled area 'of 'the gas turbine with steam, and 
causes overheated steam from the steam cooling 
system to be recovered by a steam turbine; wherein 

th^ steam 'turbine plant is composed at I ast of 
a high pressure turbine and a low pressure tur- 
bine; and ' r ; ' . 
there' are provided a line for guiding exhaust 
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from the high pressure turbine to the steam 
cooling system, a line for guiding exhaust from 
the high pressure turbine to an inlet of a 
reheater of the exhaust heat recovery boiler, a 
line for guiding exhaust from the high pressure 5 
turbine to an inlet of a downstream turbine, and 
a line for guiding outlet steam from the steam 
cooling system to an intermediate position of 
the reheater. 

10 

A combined cycle power plant as claimed in claim 1 
or 2, wherein the high temperature cooled area of 
the gas turbine has a plurality of steam passages 
arranged In parallel. 
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